Effects of acute in vitro overdistension of the rabbit urinary bladder on DNA synthesis.
Urinary bladder outflow obstruction induces a myriad of structural and functional changes in the organ. Among the morphological responses to outlet obstruction is both hyperplasia and hypertrophy of specific cellular elements. The initial event which has been implicated in the initiation of the response to outflow obstruction is an initial period of high intravesical pressure and subsequent distention of the bladder. In a previous study, it was shown that at one day following partial outlet obstruction there was a marked increase in thymidine labelling of the urothelium, at 3-5 days, the labeling shifted from the urothelium to the interstitial and serosal elements. The current study was designed to determine if acute distention of the urinary bladder can induce an increase in DNA synthesis (3H-thymidine incorporation), and localize the increased DNA synthesis via autoradiography of 3H-thymidine. In this study, the bladders of adult male New Zealand white rabbits were mounted in isolated in vitro baths. Each control bladder was filled to either 5 or 20 ml. with saline, or distended to 120% of capacity. The bladders were incubated for 7 hours at which time 3H-thymidine was placed both within and outside the bladder for an additional one hour. At the end of the time the bladder was divided at the ureteral orifices into bladder body and base, and each body and base divided into two sections. One section of bladder body and base was quantitatively analyzed for both labelled and unlabelled DNA; the second section was fixed and prepared for autoradiography. The results can be summarized as follows: 1) Acute overdistention for 8 hours induced a slight decrease in the DNA concentration which was mediated by edema of the bladder wall. 2) Acute overdistention induced a 5-fold increase in 3H-thymidine incorporation in the bladder body and a 3-fold increase in the bladder base. Radioautoradiography of the overdistended bladders showed significant and substantial labelling which was confined to the urothelial basal cells. The control bladders showed little or no labelling. These results are consistent with the theory that acute distention following partial outlet obstruction initiates the proliferative response of the bladder to outlet obstruction, and the urothelium is the initial target of the proliferative response. Functionally, the proliferative response may serve to maintain the structural as well as functional integrity of the bladder.